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(57)Abstract 

PURPOSE: To realize a wide frequency lock range by using a variable phase 
shifter so as to change a free oscillating frequency. 
CONSTITUTION: A signal received from a terminal 11 of a 3-terminal 
circulator 10 is delivered only to a terminal 12 and the signal received from 



the terminal 1 2 is delivered only to a terminal 1 3* and the delivery of the 
signal from the terminal 1 2 to the terminal 1 1 and from the terminal 1 3 to 
the terminals 11. 12 is not allowed. An oscillator 18 comprising an oscillating 
element 1 5 an a resonator 1 7 acts like an oscillator whose free oscillating 
frequency is decided by a signal of a terminal 1 4 reflected from the 
oscillator 1 7. An injection signal is given to the terminal 1 1 of the circulator 
10 and the oscillator 18 is oscillated by the injection signal to change a 
phase amount of a variable phase shifter 16, then the free oscillation 
frequency is changed and a wide frequency lock range is realized even in 
the case of a small infection signal level. 
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1 

[m^mi] mi. ig2*5j::;«3«)is^«wu m 

1 *^ 2 (Di&l-ii^Um 2 ©SS^*^ 6» 3 <D« 

m^m2] mi. m2. ms^^zsm4<om'f-i:m lo 
Ci!i*JB3] SBi. 112. ^3«j;t;m4«>ja^4^r 

t. Wf2^2©Sa^i:StllHm3©^^W(zi(lge:«lRH±ie 
■S 9 0 ffii^Eii K»ES©&ai:^3lcS«l!$n«. 2 o 

CII*JS4] l|iisit^m2 0A;^«8^t^i*3iz/ 

JST*J:t^m2©ia*i»^'v.©«^e^*t^Pljj»-e» 50 
0. S2©A*«li?*^6ai©ffl*ai?*$J:t^a2©a 

*«ST'N©M^gajjti^iiia-tf* D, » 1 o>xum=f-t. 
m 2 ©A*JS^M*i 1 <r>mtii^f-tm 2 ©a:^«it 
Tm*««««K:7'f V V- hanit*^2»4JS?-iHitt 
««rE^ 1 ©ta*ffl^ tffjia^ 2 ©A*«s^MicmE 

4 «|^EIg|©»iff Ha[ft»«©^)a: < t. t)-ffl©««T 

l■\z&.K^^ * AA u, Kriaii 2 ©ta:^js^*> ss^fitu 
m2©tB*ia^=-«*u mi©A*«^*»e)mioffl* 

ll2©A:^ig^'*»^»l©lH*«^*±tX#^2©a 
m 2 © A* jlS8^P.8*5.1:r^3l 1 <r>miink=¥- t.m 2 ©m:^iS 
t. WiE^ 1 ©m ASg^-tWIES 2 ©A*«8^l«ICfi3E 



l#M¥8-2 9 84 6 0 

2 

tf^saAi^^i^issi. 

[ffi^«6] ir£l^irjS»4«ii?-gi8S«t4jsoy-hSi 

JfiFETS^L. ||l©y-h^lftFET©V-Xi^ 
2 ©-y- h-SE^F E T©y-X i: ^tmm 1 ©A;<J«^' 
ICSE^L, m3©y-hfi5fl6FET©y-Xi:m4©y 
- h^^F E T©y-X &«riHS 2 ©A**f8^fcS5iBS 
mi©y-HSlftFET©FU-f>tS3©y-h 

fiSifiF E T© H u^^t^mam i ©m*s8^ tSiK 

l/, m2©y-h»«FET©HW-f>tS4©y-h 
S5*6F ET© H U-f >i:*Wt2tJ2 ©m:tl«g^lX»SKU 

[0 0 0 1] 

tXS 'J»»aAllJ(B56tB«lcM-r4%>©T*<&. 
[0 0 0 2] 

AllM5B®Sg©«!lT*-5. 1 0 0©-S» 

1 0 2 10 4 *a«u tj— jl u-^is 

^•1 0 3±t)5S«til:^Sr*0taf#l*S©5!i6l§IC*5Vi 

T. si»B©-9— ^iU- ^'ffli^ 1 0 1 \z^iRmmm 

^«AAbTttAra»!*ff3&:5fc©T»*. 

3'©«^e3i:3&iS)**i/, ;i©*[R]tt (*pia» 

[0 0 0 3] g]9tt:^i^i£ilS^»<>:^ilill&ifi»'&4:>-ti- 

itm?<Hn^msso>m-v»r>, 1 1 o©^ 

1 i*»e)«^*«aA^n, aiasi^i i 2t7'fy 
w->>3>ss^i 1 3 toRKcJseag 1 1 b&^i^ut 

rClT, ^rr6]ttilS-&gg©«TF 1 1 3t^^l 1 2 
»jii|6gS7»'&ji.ri$'g-^^-?«D, iifiSSl 1 5©AU 
AKHC^aiHlKS^^L, 112-115-113-1 
1 2©;U-7'©<a«lsI0A»2 JC©J6»(&-cm±®?lJ» 

&^-r«a:*^iB*±u-s. ji®5s«sicffi?i 11* 

^ LxaAffl^^^A:^ Sn«) i:> »|g««»*<ttA€^ 

[0 0 0 4] bA^U. H 8 t3<tr;0 9 ©it AI^Hi^MS 
aAM^tS!J61t#*^^«-r<E.fc*C#U)J!tt©D- 

i^SfC®! OS6;a:ViL/5 0%gaT»-5. iJfoT. "tJ-r/A 
-=t-yi7m^St. (^fi^RJSfo ®l/n : n = 2. 
3. 4 • • .) ®aA«-^ICliPI«8-C^/j:A>ofc. * 
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(3) 



<#M¥8-2 9 84 6 0 



= 1) '^©|B|»!*J-efr;ti:*>ofc. 
[0 0 0 5] E 1 0 \i±Md,<Dnfm^m^ti>, #pIjS» 
4 jg';'|s]%€;|gt^;/b&Af^»l»£SS (IEEE I n t 
ernatlonal Microwave Symp 
oslum Digest 1 9 94, pp. 13-1 
6) 2 l«&»i8^1 2 1J;0A*U«: 

1 2 3iJ<tC;i 2 4lCC0*»ESn. SS^l 
2 1-12 3 nq:&,tlX^'F-l 2 2- 1 2 4miC»m^O 
fiil{i»t^*BlM4fi3^lHl»l 2 0{C*t^T. «^1 2 
S^MilTl 2 2|iSlC«i|iSl 2 5&3;iRlUT('»«. 
■C. «T 1 2 2 tSST 12 3 ttiiiBS 1 2 5*»S^T«g* 



j6EL, 122-125-123-122 

tU-S. i:©5!fijg{ciai?-i 2 i*:ft-UTaAm^d«X 

tt«Tl 2 4*^6BlOaS5n<&. i:c:Th7>>^ 
X5'TJ^^bfc*PljS*4«S^lHlKl 2 Ott. h7>i^X 
3'©i2:««ttCJ:oTn = 1 ©S*«*iJ:Z/n= 2. 
3. 4 • • • ©■tJ-:/A-^::i5'i7lCjttLT4^?lElfSo 

JO »<^*<»j#sn-6&se>, •t>-:/yN-*-5'i'»»i/no 

[0 0 0 6] 

[«1] 



A f = 



ft ■N 



P, 



(1) 



(0 0 0 71 CUT?, f. «5Efi8g®Sffi5!«i^iS». 



A f 



A f , 



n 



1. 8 



[0 0 0 9] rc^r, \/nn^-:f/\—^-'u9^9t.-c 

±iCJ;0, •t}-::/A-t-s'i'»fti/n 

1 ©S;*:iS*aALfc«^©«iS»?ljil5H*« 5 0 0 M 
HzT».sa'&, n = 4©-y-yA-*r:s'i'©§ia«ffi 
lis 2 MHz. n = 8©-9-:/A-^r:i-/^©g|jilBBB 

3 3MHzi:ft<-40. Slffl«T;»S:< SA 

[0 010] :ifi9m\tmm%(o±M9!.!^^^mt^% 

©-C. /hS;iaA«^©«^:fe<J:t^-y-:/A-*-.;;i7tg 

» n ©:*: €r t-itt A«^ * A* T fcJEV^ffliSftai 

[0 0 11] 

[SS*»ftt- •6fca&©^|9:] ±g2B6«)«:«j«-rsfc* 
©*^HJ©**®f4. ^1. ^2*J;t;^3©^^S:W 

b. t{l©«^*>&m2®«8T*J;t^m2©«S^*>6® 

3©«s^'s©«^fiiidt|^Bia&;a:-y— +a.w-^'t, w so 



[0 0 0 8] ifc. lJ-r^A-^z.^/i;aAiRl«!W«E;^H 
1 0©lBlKtoViT'b. n=l©S*iS&aALfc*& 
®M»»9liil6fflA f 1 t-tJ-TA-^— i;i?S:ttAt.fc 

«^©mjBc3l)&«6SA f . :kAn^';>tmsm 

[SC2] 

(2) 

em2 ©iTF-fciwtB-iJ— 4^0. U'-^'©wi(^«ia[»»«© 
•^*A*b, ^3©flii?*^?>^fiia**»«)aAi^«5! 

[0 0 12] *^MOS<J©i|#®«. m, 112. 

m3*Jj:C;^4©«g^**U mi©«aTim3©Sg^ 
Pfl* it/^ll 2 ©«^ til 4 oaS^ W*itimWlr 7-< V U 

-h^niti3]pi^^'^^h, S(ri5^2©ss^tgiism3 
©^a^•ffllci^r8B3^Flfttttt^li©»f^«»E»^l^«©^^>34< 
t t)-g5©»«-c»ifp-r-5ia*isg t^i^«jffii8*=& 

flfteH 1 ©«? fcttAM#& A A b, SdEII 4 ©*»?■*» 

^.%^ta**»-5aAi^w%®§iic*?>. 

[0 0 13] 4:9Ei;Q©9J©1$@l^». |gl. ^2, ^3« 

<kr/l54®«^^?£WL, mi ®«Ttm3®«ii^^Rg*5«t 

urn 2 ®«|?^ tSg 4 ©«?IB**«^65IC y-f V V- h s 
K(c6(i82;6r lRHtil3^8l®S6<^flgiS[»»«®il>^t < i t>- 
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(4) 
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[0 0 1 41 *fc. y^^m<o9i<o^Wi. miis±r;M 

CD A*«^*» em 1 ©m*ffl7^*j:r/m 2 

©m^e»**#W32Ta5o. m2(OA^j«®^'*»emi® 

m:^iST tm 2 ®ta*fflTK*«s5tw»c7-f v h s 

2 OAA«il^Mk:Wte4«S^-IilK®iSi^«ifi»««®ii>' 
U. WIEm 1 ® A:^«gT tcaAm^SrA* u> fi«liSm2 

CO 0 1 5] *»^(Dsij©4$a«, mi*5iixm 

2®AA«l?tlBi*J;o:m2(DmAi!6TS:*U mi 

<o<t^ea*«*pi)j»T?*o, m2(DA*«T*^6mi© 
ffl*«? * * vm 2 ©ai:>7«a^'^©®#e»*t*?ia»T 

afeO. miroA:^Sfg^i:m2®A:'j*S^ra*3J;c;mi© 



*nfc#^ijS»4«^E8St. Miami otn:^«^-tfiij8am 
stisiffl-&i£iiisss«b. wKm 1 ©A*fia^caA« 

^&A±iL. ftt(iam2©ai:^«^^7>^65!lgtB:^S:»*a 
AI^M^ig88iC%-&. 
[0 0 16] ifc. *!fi6M©SiJ®!|$IStt. il^#Bli24 

10 Xi:S:glEmi©A*SaTlcSS«U m3®y-h»* 

FET©v-xtm4©y-htt«FETffly-x*ir 
Km2©A*iis^twSjiKu mi©y-h«%FET© 
H w >im 3 ®y- htsi»F E T® H w > t saaiB 

m 1 ©tH^'jJS? fc^iKt- m2©y-hs«FET©H 

U-f > tm4 ®y- httJttF E T© H V"f >i*8irffim 

[0 01 73 £t±®J;-5fc:«l)*-r-SC:ttCJ;0, nlSe^^ 
1S^©&ffifi£^^ 2> ^ & J: 0 %S%©«^ffilsI 0 ^ 

a? gA%&^8[S:®%^bl:&A fo a:-r SAI^MfS 
^S©^S£%^I&4BBA f (^^®<);3ICS-Ii:^. 



A f = 



p. 



^- A f 



(3) 



[0 0 1 81 c:nj:0, aA«<»®U"^;HrM»)ft< 

S[»§Iii«H«tie3l5©aAIM«if8S8gttt;«bTS a» 

&, u-^^A-tr^yi'iiAfcBjiiejaiHoic^-reiiejfe^flic 
stbTfe|p)«T?, Bfliaa; (2) T?^$n*-y-:/A-*r: 

[Sic4] 

, X I. a 



Af„ =Af 



V n ^ 



+ Af o 



JO 



[0 0 1 91 ^tc. 9 0£^£Sg. ^^^>|g«g:tiJ;i;|H) 

5>. E7«**^iSSct:feit'S«^©mflW^igit@tft 

^^AiffiiliSr^b. n©Ii]«E:ft0)&»fi:ffl2r:5^LTV)S 
( 1 mm-iZ 6 0S). 9 GS^iBS. Rj^ii4iS:B^ 



0 9 0ffi®fi:fflS©»-5 2'O©{i^ttT^J'E^n, ^ 

n-enBiaiii«»cA:^jsns. iE-bx, wsEJiSsgt 

«-r-5. «e-cT, 2T3©pI*li<@«®#iJ#S:iBfi-r5J: 
tCAO. ■&*KlHltt*>eta:*J«n2>«^ttBI7®;SiA*» 

e;i^B ©|^'C>n±T^<kT?^Sfc*%16;i?Sia:S;«c^ < 

c i:-rs;^ce«. ^A-r©«SSig»J±4/3 fosc L 
/a: -6 ® TS;*: 3 3 % ® ««i@-e5IS^iS[& SSE A S r t 

fosc om^iwiJV»TjiSiB©^i' 

iJ-X?;P-yrt©ia[ffilHl»3*«3 6 oa[i:-r^)i:. "b^-O 
©'<i' hJI/i^ii^ttg 0Siin&2 7 0*t?it3TVi-5ifc 
A;^©'^i' hJl^^i^&fflV»T3 6 0S®&ffilsI»P*« 
^en-5Ji|jS«H4/3 f»ic (=fo«c X3 6 0/2 
7 0) hU^. Sfc, 9 0S^JiHS*5iU;|^ffi-&fK[18S 

[0 0 2 01 

[00 2 11 (mi <r>mmm) si i \t.^^m<o&KWi^ 
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7 

[0 0 2 2] HI lC:feV»T 1 0 3 ia7-»f-=t^3. V—9 

TaboT, ii(iSBiw«8^. i2(iSB2©®^. 13 

1 2a)*.|ceS3n. «T1 2<tOA*Lfcm^««^ 

1 3<D*iceasn, ss^i 2*i6jS}^^i 1, «!ff^i 3 

1 «©3^Hll4K«<tfia©«^*^-r. 16ttBllE»« 

1 7 ttPl^^ffiS 1 6 *$tr»^Mft*fc«S*Sffl 

*lSagT*-6. 1 7 fifgSjR^ 1 5 1 4-C 

^. 55fi3ti? 1 5ttfttt»*i3tl^^tLT*A2>. -tU 
T. fEfiiii?'! 5a:#^IB%l 1 8». jgt?l 

4'v.G)^^lBSl 7*»e)WSIfr«.<t#»CctOa4^1i« 

1 0©^^ 1 i^^saAM^^A^-r-st, ^iggi 8 
•5 v»tt-en£t±®*«^ •»}— 4^3. u-^' v^T "bi 

[00 2 3] 2 OHifi^J) Bl 2 »2^f!Qq<D&Al^ffl 

[0 0 2 4] S2C*3ViT2 0tt:;&[RH4i!8-&8g-r$iD. 

2 1»miO$8'7'. 2 2 (4fg 2 <7>iiii?, 2 3ttB3C0$il 
^. 2 4lim4©*S^T*-5. :!5lA]ttiK-&S2 OtC*l'» 
T. «?2 l*SV»tt«^^2 3 J:DA*L.fc(i^l4MI^ 

2 2 2 4 ic€ji;§?n> $872 1 tm=f-2 3\tnm.miz 

VW-h^tlTVi'S. 60ttii«S8S-C> 6 1 

i 6 2 tt*n-fnA:ftsaT, m*«i^-c*«. 7 0 »4pi 
*o, 7 1 1 7 2 «-€-n-enA:/j«^, ai:*j«8^t?» 

2). 6 0 © A:^«S^ 6 1 li*[feltti^^Sg 2 0 CDSS 

^ 2 2 »c85«^n, minis 6 0 om:^«S^ 6 2 14pjf£i» 
4BS7 0©A*^^7 lICSiK^n. oI^«Hi«7 0© 
til*«g^ 7 2 tt;5[fiH4«g^ll 2 0 ©aST 2 3 iZtHm^tl 

TVi*. :)&(Ritti»^«2 o©«iii^2 3 1«^2 

2»iiitiS6 Od>eMTie^«^-r*0. *iti8g6 0© 
AliiAW{C»3iliI»*jeJ*U 22-61-62-71 

-72-23-2 2©;V-7'©ffiffilHjOAi2 rt©S»fg 

•cie;±©nm&*-r-5i:#a*»iiSr^i;*. ji©5i 
om^ns, w^^fflS7 o©fii[ffifiicj:t>Ta 

# A* Cjkt L.T V» 9ia«SH S *3B-r S t d«T # 



(5) 1#M¥8-2 9 84 6 0 

[00 2 5] ms (D^mm) a 3 \i^mm0&xmM 

^aggo^ 3 ©5iJfi0ij-c$>^). 

[0 0 2 6] ia3tCi5V»T2 0tt:*r|B]14ie-&ST*0, 
2 1ttmi©«S7'. 2 2l4||2©«gT. 2 3(4^3©^g 
2 4 iifH 4 ©JS?-C»-5. :3&I«3#«iS^S 2 0 lC*V> 
T. ^T2 iafe-5tM4«8^2 3X0XflVtciSmm^ 
2 2 4: 2 4 tCfiSStl, fiS^2 1 i:«S^ 2 3 
T-fVW— h^nTV><&. 8 0 tt 9 0 «4>E»r 

10 »0, 8 0 a f4 9 0 flli^ES 8 0 ©A:^«8T. 8 0 b*J 
itXS 0 c>4ffl*Sa^-T?*D, «li^8 0bt8 0c»i« 
aWtCT-fVU'— hStlTVi-S. 9 0. 9 1«pI 

l£it|i|eS-C%D. g 0 a&9 I a»AA^?-. 9 0bji 
9 1 b«ffl:^3SgTTa6-5. 3e)tC. 8 5 ttl^ffi-^jSUlK 
-C&O. 8 5 a^J:i;8 5 b(ilf4S^J$iiI%8 5©A:4 
«g^. 8 0 cl4m:^iSa^T?*0, ^^85at85btt 
«^e<)K:7-f VU-h$nTV»5. 9 0«4i-ES8 0© 
AAiST' 8 0a ti^fSi^tS^m 2 0 ©«7 2 2 iZ^iRd 
n, 9 Offi^j-EIgS 0©til:^«?^8 Ob (8 0 c) 

20 Siifg8S9 0 (9 1) ©AA«Si'f'9 0a (9 1a) \Z.^ 
iK^n. pI^lii|@S9 0 (9 1) ©a:^J^^^9 0b (9 
1 b) (4l^ffi^l£lBlK 8 5©A:^$i?8 5 a (8 5 b) 
IC«8!Sn, Hffi-^fSUlK 8 5 ©W:^3«S^ 8 5c tt;5rl«l 
tt«S-&S2 0©«g^2 3IC»iKSnTVi.5. JIIIT?. 
r^lttie^lg 2 0 (Dim- 2 3 ^SHT" 2 2 »?TS;«>liS 9 0 
(9 1) *^6.^Til6"&*g^T*0. *i<gg9 0 (9 1) 
©Am*injfc»«liIli&&»lSU 22-80-90 (9 
1) - 8 5 - 2 3 - 2 2®;V— >''©ttffllll0**2 ;r©S 
Sc«-Cl£4±©^J«ig«-r^2:$gA%fi%^i;-&. Z. 

30 ©5!fi88lcJ«^ 2 1 ?£:fl-bTaA«^36«A:*J3tl4i:, 
»e^S[»;&f&AM#icl^MU »£ai;^l4^?2 4:6' 

[0 0 2 7] «±©m3©llifiW-Cli. 9 0a[«-ES8 
0 . ^temtSS 9 0 (91) i&iJSWSi-^^m'th 8 5 A> 
e;S-5IiI»S*ifim©*-5'^5' hJ^&fie©»ffiSltUT»l 

f^U g$fg£^iK»:«5b«;3 3%©#«£-cXA-&ca: 

A1--S):)&SRCik'<T, l2:v»«ia[»^^**T5itAI^«l 

6 0 AS!iLe>n-&^[6^4iS8(4S'£ttAIB^«t 1 0 d B 

B(±*0 (0i]A«, 1 9 9 4 ^S^iSSiHi^^^ic*::';: 
^C-7 1) , gftSISKifPSr^SfcJ&JctS, 3^.(C1 

0 d BE^±©^lJ^#J5^^il|@gg^c®*sn•5fe^^)aAl^»!^ 

ic i 5 T X :/7'>'t'f x©$S US i-^fci^ffiSgT? 
50 (riii 0XgS©#«L/*»^5n;9:v^. -^F, 9 Oft*^ 
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